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(54) IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily perform a proper 
correction processing over the whole of an inputted 
image, maintaining the important feature of the inputted 
image. 

SOLUTION: At first, a histogram measuring part 2 
prepares the histogram H (i) of inputted image data in a 
pre-scanning. A histogram deformation condition setting 
part 3 calculates featured values from the histogram H , 
(i) and calcualtes a correction coefficient by using the ^ 
featured values. A histogram deforming part 4 outputs a | 
gradation with few frequency or a gradation with many * 
frequencies by the frequency as it is in the histogram H — 
(i) by using the correction coefficient, prepares a 
frequency number conversion expression to flatten other 
gradations and converts the histogram H (i) into a 
histogram G (i) by the frequency number conversion 
expression. A gradation conversion means setting part 5 
prepares the gradation conversion table of a gradation 
conversion part 6 by using the histogram H (i) and the 
normalized histogram Gr (i). Next, the gradation conversion table of the gradation conversion 
part 6 performs a gradation conversion for the image data supplied from the image input device 
1, in a main scanning. 
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&©lHfe0fc*^7AttG (i) ic^(c-Sc$*5 
[0 0 5 1] 06 (a) T*f4, ttWSrffi*tt5fc» 

m rioj fcj5c«i5tnizz©i(rBiiciioaoT^ 

5„ ^#:^(ci4, tmSu©t^h^7AH (i) |C*3Vn 

rhh ro j ©igStt rifgj xhh<ox\ mm 
roj ©iig^ rifgj t % ru ©iis^ r6 

[00 5 2] URttt, pmEK#ftR%« 1 2 14, HI 

6 (b) }^t4 5i-s mhmmimm^^ 

X, &rni<0txh?7J>H (i) lc*itt5*BSiH©jS 
£«\ »t7h^7AG (i) ©^©^IStVK 

o#i(i$-fr5^Sr^tl^P^ftT-7*>'V?r^t5. M 
x(4\ ^if©Ptfl r 2 j 5% r 7fij 

XHfroimi r 3 j 7?fc5®*©5^ r3f@j i 
*ft*©k^h^7At?H: % pgH T2j 4:45. * 
fc, H6 (b) ff4, Kt/httLfc«[«Sfc^h^A* 

[0 0 5 3] bfctfot, O^P6{Cf4, ±FB«^ 
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wm%L y*t Lx^m^mn 1 3 £ 

1 0*>g>Ht£&h.3a *, b*£, fftf, Rv, Gv, 
tfcifct5. *fg 2 ©H»Sm Rv, Gv, Bv© 

[0 0 5 4] B-2. %2<T>%Mm.<r>%'fe 

Ltz.% 1 mmmtm tmK^xmmmm 

5o £1\ ^S(c*5^T, BtAAlIliaot, 

ttr-^SrA^JU fe£R5££lSSl OlCfcoT, RGB 
©££F^b&5Htr-*£s Mft©*Slcj*ot, 
L * a * b *©£SHa>6ft5H«7 f -*fc:£ifc1-5. 

fclt*#|5tfi©#£ft Cm«t) SrSHRLT, 0 2 
(a) tC#fc&«jfc^tfc*h^7AH (i) SrffofcU 

[0 0 5 5] #a*ttffl|RS3atti^T, p^U 

8fcftitt;*i'Lfcfc*h^7AH (i) £L 
T s SfEOft/jNffiM I N s ££©**ffiMAX, MS© 

3 b fc*5l,*T\ ±E«*©*/J^M I N, « 
&©ft*ftMAX, gg©TOilAVE, fcitfjBJ© 

[0 0 5 6] jfctC, h^7A^fS4tC*5V^ ± 

MEflMRy i, y 2£^r s »S9*jJ:tmS;i 0 

(i) Srt^h^yAG (i) K£&+S 0 ^<D$^ 
fifw^h^AG (i) Srffl^T, 3E£t&©fc** 

SAVE 



(8) %ffl¥-9-2 3 3 3 3 6 

14 

w&7—-7)v (i6 (b) ) mm^me^mt 

5. 

[0 0 5 7] **3EI^^Ttt, MfcA^SIt 1 
^«£ft50Mlf#L*©M{iT-*©^l£, ^ 
flI££S 6 ©KHSEftr-^HcioTfEft U ££F B 1 

$£ti/cTOf-^L v *, 1 O^&ftUd 

10 }l5a*, b*£, SU\ Rv, Gv, BvOfeSH© 
®tT-^(cagftt5. M*a*il*7-Ctt, Rv, G 
v , B v ©feSRcfflfcr-* Sr^jEM^r-^ t LT 

[0058] c-i. $ 3 ©$£$£©&£ 
^x®m-tz>, m7\±*%3<DmmK£mmm 

fc, *^3©^M^T?tt, t^h^7AH (i) ©g 

20 £8*, ifr^L/ctS:9fcj;t;^i o}^t«»^ 

*^«orsEftU**se)|i&W*ft«©Kil**r-^ 
fiA V E fc* £ 45 «t 5 tttE-f 3 i 5 Lft 

<DX\ t^F^7AfIf(C, £*&©fc*l^7AG 

( i ) ttmtt z>mm < ft u , mmzmt 
szt #-e* s 1 1 t>ic, ^ * y mm* r t #-e* 

[00 5 9] EI 7 fcfc^t, BrHitft^SK£$|J 1 4 

tt, @ 8 jc*t i 5 ?7&m>mwjm 3 

/cSSifc^UcS^VT, ££*/J*M I Nd>feftlE 
TOtAVE3;-e©i5HT\ ££!&©«£»££*&© 
««ftioJ|-e*)«iii«AtJlfflt«i:i:t>fc % 
*&HAVEi»t>***±ttMAXi-c©ttH-e, KlftM 

s 0 SEffi«A*5j:i;ffiaBtt, fts-c^^ixs. 
[*i 5] 



A = 



(G ( i ) -H ( i ) ) d H ( i ) 
M I N 



fiU H ( i ) =M I N~A V E 



[00 6 0] 



[fU 6] 



(9) #i¥9-2 3 3 3 3 6 

15 16 
hMA X 



(H ( i ) -6 ( i ) ) d H C i ) 
Have 



[006 1] KW^*#SI8£SP 1 4 It, SUA 

*JJ:WB«B*rJ|EWUfc!l, 2fcSsi^4t5J:5l-ffi8[ 
Jfc*RATfcfH£tS. 

1117] 

B=R ATX A 

[0 0 6 2] Sfeic, RH£&#gtR£tt 1 4 fc§ 

(i) SrRAT^LT (08©A' #1) , h (i) "C 
*£ii3RHH#g (i) XRAT-(?^$n5PgW-Cttl* 
£ ti3 J: ? &PgfS?£&r-7> (LUT) «rffrtU h 

(i) ^W¥$ftAVEi9<b7Ctltfttf, h (i) 

^SftSKSWSflftcg (i) ^$ix5ie»-ew* 

3*15*51^ ®P^a5 6<7)Pili^x-7> (LU 
T) Sr^tS. -OJ:5l;> 6 ®R&IX& 

T-7V^#^t5imx\ ffi9fA£Si«Bi:«:t$b< 
M©t^h^7AG (i) £]E#|ft1- 

[0 0 6 3] C-l. %3(omm<D®w 

t pbih£&¥&»£s 1 4 x^mmT-^^tDm 
mmmmmLx, 02 (a) icmw^^tt 

[00 6 4] t^^7 3 <D# 

3biaot, mmv&mM i n, 

MAX, jg«©¥*SfiAVEs 43J:tmoWNBIa 

ftffiv^t, «raufci«:743j:t«(a:8fci6oT*E« 

»7 l, y 2&»ttit5. 

[0 0 6 5] B9fcjj«1-*7 L y7*Sb 1 |C*5^ 

*J:tfi«:iot*t«aaE*S*ftS1-5. fcfc* 

*ry7°S b 2fc*S^T, ±.&L±%£.7\Z£*), MS. 
t/NfiMI N*^^TOtAVEST'Wt5fflT\ $& 



U H ( i ) = A V E-MAX 

10 »S9S:jiJ£t5ffiaifc*RATS:*|lit5o 

[0 0 6 6] &fC N *T77°S b 4~S b 7 Til, RHU 

i Sr 0 ~ 2 5 5 S mis&tt 6 

S /7 B Sb4(c*J^T, *>5RHHi^t5««»h 
( i ) MMPfl&KAVE J: (3 kA^^M^m 
U mm (i) #«JPF^AVEJ:0Ms*rtft 

5§t«i:g (i) £RAT{gLfct, §?g$:h (i) Tf 
*£ti3^Pi:§Mg (i) XRAT-C*$ji5PeW 
20 SrJfcftU 7x5/7°Sb 7T\ m&h (i) 

3BSWMS£*g (i) XRAT-e^SftSPgflrCltiA 
£*i5J:5^ (®l^r-7> (LUT) £#$1" 
5o illgfch (i) #ja£¥#ttAVEJ:9t>* 

tttfttf. *xs/7°Sb6T\ fMh (i) 
*RH£8«»g (i) ^SiiSPIilSritftU *x 

s/7*sb7-e, mm (D -c^^nsiVN^ffftft 

g (i) T?^$ix5|5&»-e{±J^$ti5«J:5^ 
T-7> (LUT) zimtZo 

[0 0 6 7] IkK, #£Sfc:J3^Tf±, K»^ftS6© 

30 pgjJiaiftT-^KiioT, MfeAAgVl 

[0 0 6 8] r<Di5(c % *^3©^»lXii, A7J 
M^T-^©t^h^7AH (i) *»6A*Mt7*-* 

tft# t®P»r-7>^^t§ J: pic Lfc©T\ 
tTsh^yAG (i) fcjE»flrr**W#4<4!>, g 

40 i ommio^MUdaiL-c. ^a^srSfe^t 5 1 

[0 0 6 9] D. m%&#&<0&OW 
7AH (i) &t*h^ 7 AG (i) t«Jli-5ll, H 



(10) 
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^> (spline) Hfcfc/Bi^-CfcJ:^. ttibhs 

ei 2 (b) K*tm*x77jy®mzivxmt 

[0 0 7 0] x77jymX\X 5o<D,££ 
[$18] 

y = a 5 x4+ a 4 x3+ a 3 x2+ a £ x + a, 

[00 7 1] jIU xtt^lKfOt^ h^7AH (i) 
<D\m [MIN, , MAX] *]EmkLtcmX*fo 

[0, , 1] -Cfc3„ ±fS^7°7^^ftH^2*l 

I^T, 010 (tftfr^ 02 (b) ) fc*1-ft»$r£ 
5lt«fc»fc, (x, y) - (0, 0) % (X, Y) , 



#Pf ¥ 9-233336 
18 



* [#22] 



a 3 = 



3 Y-X slope 



[0 0 7 6] 
[#23] 



a 3 = 



X s / ope- 2 Y 



10 [0 0 7 7] 
[#2 4] 



a 5 = 0 



[0 0 7 8] a2^0<£>#£\ 



[#25] 



[0 0 7 9] 
1*26] 



a 3 = 0 



(1, 1) ©S^&fc&iWcofcCHftfcjftfcS. ^0 20 a _ s I ope - a 2 



<Dmx*Mm%mKmt5it%Wi£Mx x=y= 

AVEt1-5 0 

[0 0 7 2] (0, 0) t (X, Y) £o&C*7°7^ 
[#19] 

a, - 0 

[00 7 3] 
[#20] 

2 y , 

a t = — - s / op e 

[0 0 7 4] r^T\ a2<0®*3\ 
[#2 1] 

a 2 = 0 

[00 7 5] 



a 4 = 

[0 0 8 0] 
[#2 7] 



a 



a 5 = 



2 X 



[00 8 1] (X, Y) t (1, 1) fcofcC* 

7°7^ ym<D&mmT^t» 

30 [#2 8] 

a = 7 — a 0 — a 0 — a,* — a- 



3 



[0 0 8 2] 
[#2 9] 



a 2 



2x2(3-XXY-l)-X 3 stope(4-X)+sfope(4X-l) 

2X^3-X) 



[00 8 3] 
[#30] 



a 3 



3 (stope - a 2 ) 
X (3-X) 



40 



a 5 = 



- a 



2CX+J) 2X2(3-X) 



[008 4] 
[#3 1 ] 

_ a 3 (1 +X) = _ (1 + X)( slope - a g ) 
34 ~ 3-X ~ X 2(3-X) 

r 0 0 R R 1 



[00 8 6] fc*5, ±fe^#iifc(t5 sloped ft 
»©ft*s«J^Srft£t5^#-Cfc!9^ ffi&tt [0, - 

1] TffcS. *KJ:«3»RO«fl:f±, 
slope=0 -» y=YTfc3i6i$ 
s 1 o p e = 1 -» itH 

ift3„ -MitT, (0, 0) £ (X, Y) £o&<* 
^T^^ftHlCfi, slope=yU (X, Y) t 
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[0 0 8 7] 

-CffrSSftfcfc* ^7A££**,vt®fcT--*©#§t 

Ltc**Atim&&mzm^x%W£%$iEmm*%%\c 

[02] ^MimmmiL^mmmmwmm 
mttzmwtztcboiM&mxhZo 

[03] *3!i©l«S[c£3®»3gff©i^p 

mm~y'^mm%tttfr<Dmmxhz> 0 
[05] *%2<DmmK£mwmm.o>mfiL 

[06] *!&2©l&te^«K:J:5Hfl^ag1t©P^* 



(11) #i^9-2 3 3 3 3 6 

20 

* %&T-7frftf$.zmwtz>tz#)<D®&mxhz 0 
[07] *%3ommmzim&tmmw<DMf$. 

[08] *%3<DmmKimmmmmm 

[09] *^3©*H^litcJ;5®^«ia^S©l!i# 

[010] **Kl-J:5jgSft^lftSSr^tSfc» 
©*:/7^MlfeKJ:3W&*tlSE&®?;fc5. 
10 [011] ft3tEOH«&a£Slc*JJt5SPaE«*S 
&R91t5fc©©ft&ia-?fc5. 

[012] ^osftfeasefitjmtsteoKiH** 
[013] ^*©Hfc&agiifc:k^3te©BiPi£ife 

2 fc * h ^7 A thjfflS ( t * h ^7 i>ffr&¥l£) 

3 t7h^7A»#I^ 

3 a ffigftttffltt (ftOTJt) 

20 3 b %jE&mm 

4 t * h ^7 (ism t * v 

e wmwm (*»m tiEfs) 

1 2 iew&£^£K£S (£3M) 

1 4 i^HaEft^iua!^ mmm&Ms.mk) 



[0i] 



3 a 



3 b 





























3~ 







3£ 



(12) 



#H¥9-2 3 3 3 3 6 



[02] 



[03] 



(a) 



(b) 



(c) 



H.Ci ) 





mm 




**2 



(start) 
. .. J s 

I BftAft I 



I 



Sa2 



b* h^?AflE/S 



I Sa3 



fMttftBi 



| Sa4 



Sa5 



| S a 6 



Sa7 



1 



SaB 



i Sa~9 



C END ) 



[07] 



6 

I 



2 



3 a 



3 b 



b* 



1 4 



2£ 



m 

8 



(14) 



®M¥ 9-233336 



l®9] 



[010] 



(star t) 




( END ) 



[012] 



(a) 



(b) 



H { i ) 




(a) 



(b) 



5 



H (i) 





(15) 



#l¥9-2 3 3 3 3 6 



[Hi 3] 





